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ABSTRACT: 

A collapsible and inflatable piston usable for containers and other receptacles for packing 
requiring fluid-tight separation of the packaged product and the propellant by the piston, 
particularly for aerosol containers, said piston being formed from elastomeric material 
impermeable to gases and to liquids. This piston consists of a hollow cylindro-frustoconical vessel 
(1 ) comprising a frustoconic cap (2) closed at the top and extended by a cylindrical part (3) open 
at the base. This cylindrical part has externally projecting means (3a) mating a container (4) in 
fluid-tight manner. 



® 



J 



Europaisches Patentamt 
Europ an Patent Offic 
Office urop£end sbrev is 



@ Publication number: 



0 239 4 1 

A1 



® 



EUROPEAN PATENT APPLICATION 



@ Application number: 87400659.6 
@ Date of filing : 24.03^7 



© mt. a 4 : B65D 83/14 



@ Priority: 24.03-86 FR 8604186 



Date of publication of application: 30.09.67 
Bulletin 87/40 



Designated Contracting States: AT BE CH DE ES GB IT U 
NLSE 



@ Applicant: Cfanet, Frank, 4bis, Sen tier des Volsinoux, 
F-92190Meudon(FR) 

Applicant: Delleim, Anna, 4 bis Sentierdes Volsinoux, 
F-92190Meudon(FR) 



Inventor: Clanet, Frank, 4bte, Sentler des Volsinoux, 
F-92190Meudon(FR) 

Inventor: Dellerm, Anne, 4 bis Sentler des Volsinoux, 
F-92190Meudon(FR) 



@ Representative : Phellp, Bmno et at, c/o Cabinet Harle A 
Phelip 21, rue da la Rochefoucauld, F-75009 Paris (FR) 



@ Collapsible and inflatable piston for two-or multlcompartmental container. 

@ A collapsible and inflatable piston usable for containers 
and other receptacles for packing requiring fluid-tight sepa- 
ration of the packaged product and the propellant by the 
piston, particularly for aerosol containers, said piston being 
formed from elastomeric material impermeable to gases and 
to liquids. This piston consists of a hollow cytindro-frusto- 
conical vessel (1) comprising a frustoconic cap (2) closed at 
the top end extended by a cylindrical part (3) open et the 
base. This cylindrical part has externally projecting means 
(3a) mating a container (4) in fluid-tight manner. 
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The present invention is in the field of padca- 
ging flirid-tight and impermeable barriers. It is directed 
mere precisely to an inflatable and deformaMe piston, 
' particularly for producing a fluid-tight impermeable 
5 barrier fear a container, far example packages of the type 
fee aerosols. 

The technique of piston type containers in which 
a container, fear example in monocompartmental aerosol 
packaging is converted into a two-aompartment housing, is 

10 known, but until now, no realization thereof gave satis- 
faction due to the feet that complete Arid-tightness 
between the two compartments separated by the piston was 
not ensured. In the same way, the ounsU ucttons of the 
prior art did not permit the introduction of the piston 

15 through the neck of the housing, considering that pstons 
used until then did not have the appropriate flexibility. 
In the more particular field of pston-type aerosol pac- 
kages, there does not exist at 1 present cn the market any 
container cr packaging capable of ensuring perfect fLirid- 

20 tightness between the two compartments, which limits the 
use of this technology and particularly its employment 
for aerosol packaging, to liquids cr fluids of low visco- 
sity cr not wetting the walls of the piston and of the 
container . In feet, these pistons are formed of plastics 

25 material, of little flexibility, the sealing between the 
two compartments ,nameLy the compartment containing the 
product and that containing the propeQlant gas, being en- 
sured by the formation of a film of the product between 
the wall of the piston and that of the packaging aontai- 

30 ner . Moreover, the plastics materials used are fairly 
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permeable to the prcpeUants cr altered by humidity • It 
win also be noted that this films serving for the fluid- 
tdghtneas does not assure the latter perfectly conside- 
ring that it is more or less permeable to the propellent 
5 gases . 

US-A-3 915352 relates to a pistoQ-oontainer as- 
sembly intended to be used far packaging aerosols. The 
piston is of the floating type which provide a poor 
tartness due to the jjiysical properties of the products 

lO to be packaged. Besides GB-A-2 Ol5 655 also Delates to a 
pistcxwxxitainer assembly akin to that described in the 
previous US-A-3 915352, i-e. a floating pstcn mounted in 
a container JFurther DE-OS-2 929 348 teaches the use of an 
arrangement of the floating type as described in the afo- 

15 resaid documents. 

It is an ctoject of the present invention to 
produce a pstcn defcrmable and inflatable by the prcpel- 
lazxt gas enabling a container to be easily converted far 
py»Tnp ig> a single compartment aerosol container into a 

20 two-compartment container ensuring almost absolute fluid- 
tightness between the compartment reserved fcr the pro- 
duct and that reserved for the pcopeUant. 

Another deject of the invention is to provide 
an TTrflA^ttte and defcrmable pston which can be introdu- 

25 ced through the opening cr the neck of the casing cr 
container . 

A further ctoject c£ the invention is to provide 
an jirfl«<-*Ki«» and defcrmable pistons so designed as to 
insure a proper fluid ti ghtn ess between the two compart* 
30 merits without formation of a film of product cr propeL- 
lant between the pston and the container walL 
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Yet another cbject of the invention is to pro- 
vide an inflatable and defarmalfle piston comprising sea- 
ling means which can be adapted to any asperities or lade 
in uniformity of the inner wall of the ooentainer or ca- 
sing . 

5 Accordingly , the present invention provides a 

rnllapRfble and inflatage piston # particular3y useful in 
oontainers and other receptacles for packaging, far exam- 
ple aerosol oontainers, requiring fl.*iirt-4ight separation 
between the packaged product and the ' propeUant agent by 

10 the piston. This piston consists of a hollow body cr 
vessel made of an eLastomeric material impermeable to gaz- 
ses and to liquids , said body having for example a 
cylindro-firustocxOTcal £iape, which is closed at cne end 
and is extended at the other end by a cylindrical 

15 portion , forming a skirt, open at the base, said cylin- 
drical portion having on its outer surface projecting 
means mating the inner wall of the container cr recepta- 
cle in flirifMAcftit manner. 

The oollapFnble and inflatable pston of the 

20 invention is constituted advantageously by a synthetic cr 
natural eLastomeric material, said elastomer having pre- 
ferably a SHORE hardness situated within the range of 
30 to 65, for sample 50. 

In a preferred embodiment of the invention, the 

25 projecting means, produced preferably by molding with the 
pston, are constituted by a plurality of outer periphe- 
ral segments, each having for example a semi-taric shape, 
projecting on the cylindrical portion or skirt of the 
pston • 



4 



0239491 



The invention extends also to all containers cr 
receptacles, particularly aerostiL oontaineas, inaacpcra- 
ting at least aae pston according to the present inven- 
tion . 

5 Other advantages and characteristics of the in- 

vention win appear en reading the following description 
of a nonr-Smiting embodiment of an inflatable or defcrma- 
tQe pston acoccding to the present invention, with refe- 
rence to the accompanying drawing in Which : 

10 Figure 1 is a perspective view of the collapsi- 

ble and inflfltablf* pston of the present invention; 

Figure 2 is a sectional view on a larger scale 
of a flexible and inflatable piston acoccding to the pre- 
sent invention mounted inside a container of the aerosol 

15 type; and 

Figure 3 is a sectional view of the pston of 
figure 2 in inflated position during an external distri- 
bution of padcaged products. 

As diown in Figure 1, the cxrtlapsible and in- 

20 -FiafraWii* p'ston 1 is constituted by a dome-£iaped element 
2 of hollow frustoconical shape whose large base is ex- 
tended by a cylindrical base or ddrt 3 having a certain 
number of peripheral projections 3a regularly spaced and 
of send-4nric diape . 

25 As shown in Figure 2, the mllapnible pston 1 

has been in troduced through the opening of the neck of an 
aerosol container 4 so as to define, on the one hand, 
with the bottom 4a of the container 4 a first chamber 
containing the prcpeHant gas and, on the other hand, 

30 with the cover 5 of the container 4, a second chamber 
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containing the packaged product intended to be dispensed 
through a distributing valve ' 6. On the bottom 4a of the 
container 4 is provided a filler hole 4b far the propel- 
lant . The dart 3 of piston 1 comes into sealing support 

5 through the projecting segments 3a which bear against 
the inner wall of the container 4* * 

As shown in figure 3 and due to the inherent 
physical properties of the eiift&tymarin material from 
which is made the nrtlapmhlp pistcn / suitable deformation 

lO occur, where the packaged product must be distributed and 
pston 1 is moved upward swelling so that the cone 2 ta- 
kes the diape of a dome whilst the projecting segments 3a 
become squeezed through their crest against the wall of 
the fy»nfqingfr 4, thus ensuring almost absolute fkdd- 

15 tightness between the propellant gas and the product to 
be pacfcagedoAs diown in dotted lines in figure 3, the 
pston oane 2 is so deformed as to come in tight contact 
against the wall of oontainer 4. In feet projecting seg- 
ments 3a are so £iaped as to ena b le a perfect sliding of 

20 pstcn 1 along the wall of container 4. 

It is se» thus that, under the effect of sud- 
den pressurization by a propellant or liqm'fipri gas, the 
dart of the pston 1 inflates almost instantaneously li- 
ke a balloon and is forcibly applied against the walls of 

25 the casing 4 through the projecting segments 3a. Under 
these conditions , sealing is ensured due to the flexibi- 
lity of the constituent elastomer which, even if the in- 
ner wall of the casing cr can comprises defects of 
uniformity cr irregularities of the surface, as is the 

30 case particularly for cans of welded dieet iron, comes 
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into mating eigagement with said defects and irregulari- 
ties. 

Before being inflated the pshon is sufficien- 
tly rigid and adjusted to ensure a fliridr^dght barrier 

5 between the compartment preserved for the product and 
that reserved for the prcpeUant during fining, parti- 
cularly if the product is liquid cr fluid. 

The introduction of the prcpeUant gas must be 
effected very suddenly so as to inflate the 3drt of the 

10 jy^-m instantaneously. This introduction can be effected 
after an operation of beating the product for 
sterilization,for example, the pston ensuring suitable 
. flxridr-tL^itness preventing any exchange with the medium. 
In addition, after use, the pressure of the prcpeUant 

15 gas must remain sufficient to keep the £drt applied 
against the wall of the container with sufficient force 
in crder to mqinHyin fluid-tightness . This final pressu- 
re must be of the crder of 2.5 to 3x 10 5 Pa and it is a 
function of the flexibility of said ddrt. 

20 On the other hand/the flexibility and thickness 

of the barrier elastomer used as well as the geometry of 
the pstcn enable its introduction, either into swaged 
cans before camping of the dome cr of the bottom, cr 
through the nedc of one-pece cans. The ratio of the dia- 

25 meters aperture/body of the piston must be comprised wi- 
thin the range of 0.7 to 1 (case of introduction by 
aspirating deformation). 

In the general case, it is understood that the 
piston for ratios of diameters aperture/body less than 
30 0.7, must be introduced during the manufacture of the two 
cr multioompartmental can. 
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The advantage of the piston according to the 
pr^ent invention is that, for suitaMy selected ratios, 
it enables the manufacturer and aerosol packager to 
convert Iris monocompartmental containers cr cans into two 
5 or multicompartmental packaging devices by introducing 
the aie cr more through the aperture after having 

farmed an orifice at the bottom cf the can far the intro- 
duction of the pxpellant cr far the production of 
vaccuum. Suitable tooling facilitates this insertion by 
lO farming a reduced pressure in the can and beneath the 
piston, which facilitates by aspdration its positioning 
in the body of the can. 

Thus by the present invention the problem of 
fljLrifi-tL^itness between the chambers of two- cr multicom- 
15 partmental containers becomes solved, due to the incorpo- 
ration inside the cans cr containers cf at least cne 
flexible and inflatable pston according to the invention 
It is ciear that the invention is in no way li- 
mited to the embodiment described above with reference to 
20 the accompanying drawings, but it encompasses all modifi- 
cations and variations derived from the same pAicipJ e of 
construction • Thus if in the drawings the number of pro- 
jecting segments 3a has been limited to seven, a value 
far whidi almost perfect fluid^tightness is ensured, this 
25 number of projecting segments is in no way limited,said 
projecting segments being also intended to guide the ps- 
ton within the container and avoiding said ppfr o n to be 
tilted within said container. 
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WHAT WE CLAIM IS: 

1. A cnllapRihle and inflatable piston,' parti- 
cularly useful in containers and receptacles for packa- 
ging requiring a perfect flinVMdght separation between 
the packaged product" anct the prcpellant agent far said 

5 psl-cn and to liquids, characterized in that said pstcn 
consists cf, a hollow body cr vessel CO made o£ an elas- 
tomeric material impermeable to - gases, said body compact- 
sing a cap (2) closed at the top and extended by a 
cylindrical portion (3) open at the base, farming a 

lO ddrt, said cylindrical portion -having externally projec- 
ting means (3a) mating in fluidntight manner the inner 
wan of the container cr receptacle (4). 

2. The ooUapsibQe and inflatable pston as set 
forth in claim ^comprising a hollow cyliivfroHfaJstoooni 

15 cal body cr vessel CO having a fixstooonical portion 
(2)clo6ed at the top and extended by a cylindrical por- 
tion (3) open at the base, forming a dart, said cylin- 
drical portion having externally projecting means mating 
the inner wall of the container or receptacle (4) in 

20 fhrifMight maimer. 

3. The mllaprfhle and inflatable pstcn as set 
forth in claim 1 wherein the projecting means comprise a 
plurality of outer peripherical segments (3a) projecting 
on the cylindrical portion (3). 

25 4.The collapsible and inflatable pston as set 

forth in claim 3, wherein the cuter peripheral segments 
have each a semi-tooc diape. 

S.The rmHapmhiP and inflatable piston as set 
forth in claim 1, wherein the sealing means are produced 

30 by molding with the pstcn. 
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6. The acQlapsible and inflatable piston as set 
forth in claim 1 wherein the constitutive elastomeric 
material of said pston is selected among the synthetic 
elastomeric materials and ttie natural elastomeric mate- 
rials. 

7. The ™ii*r gl '™« a and inflatable piston accor- 
ding to r*a\m 6, wherein the elastomeric material has a 
Shore hardness situated in the range of 30 to 65. 
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